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Abstract 
The goal of this study is to stimulate a broader and deeper application of scientometric theory in 
information systems (IS) research, specifically to emphasize the benefits of scientometrics in the 
conceptual development of the IS field.  The study reviews the underlying theories of scientometrics, 
specifically how they combine both quantitative and qualitative approaches towards research 
evaluation.  Based on the analysis of selected scientometric studies in IS, this study finds significant 
room for future research in the virtually untouched landscape of scientometric theories. 
Keywords: IS research, quantitative methods, interpretive methods, bibliometrics, scientometric theory 
Introduction 
Scientometrics is becoming increasingly important, common and sophisticated (Bornmann and Daniel 2008).  Despite 
its potential to address the information systems (IS) field’s many research-related issues, it has not received as much 
recognition (Straub 2006), nor has it been seriously theory-driven (Truex et al. 2009),. The predominant kinds of 
scientometric research in IS revolve around either journal or author ranking (Chua et al. 2002; Truex et al. 2009).  
Although they provide useful information about the field's formal channels of communication and the productivity of 
scholars in the field, they barely address issues such as the plurality of the field (King and Lyytinen 2006), efforts to 
become more relevant to its stakeholders (Benbasat and Zmud 1999; Davenport and Markus 1999; Desouza et al. 2006; 
Keen 1991) and efforts to develop endogenous concepts and theories (Gregor 2006; Kaplan et al. 2004; Markus and 
Saunders 2007). In an editorial to the debate on IS as a reference discipline, Straub (2006) lauds the deepening interest 
in introspective “research-on-research” studies that have produced seminal articles such as Benbasat and Zmud (2003) 
and encourages raising the level of discourse of scientometrics above the more superficial journal-ranking discourse. 
The primary goal of this study is to stimulate a broader application of the theory of citations (Leydesdorff 1987), or 
often known as scientometric theory (Price 1978), in information systems (IS) research, specifically to emphasize the 
benefits of scientometrics in the conceptual development of the IS field.  To accomplish this primary goal, the paper 
provides a comprehensive appraisal of scientometric theory including how it combines both quantitative and qualitative 
research approaches; it reviews the different ways in which it has been employed in the IS field and the insight this 
offers to IS research; and it suggests how conceptual development in IS might be advanced in the light of the preceding 
analysis. This paper differs from previous citation or scientometric studies in offering a critical as well as a systematic 
and more extensive analysis of citation theory use by IS researchers. It situates the use of scientometrics by IS 
researchers within the broader landscape of scientometric theory and proposes several opportunities for IS research to 
engage scientometric theory in a more serious manner. 
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History and Development of Scientometrics 
Wilson (1999) traced the origins of scientometrics-related work back to the first half of the twentieth century from 
efforts of several scientists who were interested in the progress of science as reflected in the production of scientific 
literature (Cole and Eales 1917; Lotka 1926).  The work proceeded on several independent fronts.  The Russians started 
work on the social study of science in the 1920s under the banner “naukovedeniye,” meaning the “science of science” 
(Graham 1993).  Librarians focused on the application of statistics and mathematics to publications and coined this 
process “bibliometrics” (Pritchard 1969).  Eugene Garfield (1955), a researcher with Johns Hopkins Welch Medical 
Library project, introduced citation indexing as a technique for reducing or eliminating citations of fraudulent, 
incomplete or obsolete data in scientific publications and founded the Institute for Scientific Information (ISI). Inspired 
by Garfield, two Russians, Nalimov and Multchenko (1969) coined the term “Naukometriya” (Scientometrics) to 
describe the study of the development of science as an information process.  In 1978, historian Derek De Solla Price 
(1978) defined scientometrics as: 
[A] quantitative evaluation and intercomparison of scientific activity, productivity and 
progress…[the] analysis of the informational parameters of science development, such as the number 
of papers, patents, journals, laws of ‘aging’ and ‘dissipation’ of scientific information, structure of the 
flow of scientific documents, citation processes, etc. (p. 3) 
Compared to bibliometrics, scientometrics focuses more on policy studies rather than the statistical analysis of 
publications.  In 1979, Otto Nacke proposed the term “Informetrics” to include the different aspects of both 
bibliometrics and scientometrics under one banner.  Although the term “informetrics” has received widespread 
recognition, authors often use bibliometrics, scientometrics, and informetrics interchangeably and the relationships 
among them are not particularly clear (Wilson 1999).  This study uses the term “scientometrics.” 
As research continued to compete for limited resources, the work of evaluating research efforts most likely to be 
productive like scientometrics came to be called “research evaluation” or “research-on-research” (Gibbons and 
Georghiou 1987; Groot and García-Valderrama 2006). Such studies contribute internally to the information exchange 
between researchers and offer a measure of relevance of the research to the needs of industry and society (Mansfield 
1991; van Raan 2000).  In 1963 Garfield published the first Science Citation Index (SCI) (Garfield 1963b) and in 1973 
the Social Sciences Citation Index (SSCI) (Weinstock 1975). Today, research evaluation, specifically citation indexing, 
is a major undertaking of one of the largest information services company in the world, Thomson Reuters.  
Despite its reported weaknesses (Cameron 2005; MacRoberts and MacRoberts 1989), no other quantitative method is as 
effective and efficient as scientometrics in analyzing the impact of scholarship.  As verification for its effectiveness, 
Garfield and Marlin (1968) had used citation indexing to successfully predict Nobel Prize winners in 1969. Since 1989 
Thomson Reuters continues to successfully predict who’s likely to receive the Nobel Prize (Thomson Reuters 2008).  
Google’s highly successful PageRank method (Page et al. 1998) is based on the same network paradigm as that of 
citation indexing. Other efforts such as CiteSeer, getCited, RePec, and Google Scholar replicate Garfield's methods.  
The same methods offer much potential for the IS field, concerned for the impact, relevance and progress of its research 
(Benbasat and Zmud 1999; Desouza et al. 2006; Gray 2003).  
Dimensions of Scientometric Theory 
Sociologists, information scientists and scientometricians have been working on a “complete” theory of citations for 
some time (Cronin 1981; Garfield 1955; Leydesdorff 1987; Small 2004; Wouters 1999).  Although they do not agree on 
a unified theory, considerable progress in the area of understanding citations and their role in the growth of knowledge 
and science allows us to answer many questions that have puzzled scientists. Why do scientists cite references they’ve 
hardly read or cite references that are not directly related to their body of work? If citations are supposed to give credit 
where credit is due, why do scientists sometimes cite their close friends at the expense of other more worthy references?  
How do extraneous factors such as organizational contexts, differences between disciplines, technology and availability 
of resources impact citation behavior? Do highly cited authors or journals reflect higher quality?  The answers to such 
questions are critical because for instance, it is through citations that findings are diffused through the scientific 
community.  As Wouters (1999) emphasized, the citing behavior of authors have a direct relationship with the value of 
citations and consequently, the theory behind them.  The dimensions of scientometric theory are beginning to provide 
useful insights to basic questions such as why cite at all and what really motivates scientists to cite, and to address more 
difficult questions like what do citations really measure?   
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The multidimensional nature of citations has come to fore (Leydesdorff and Amsterdamska 1990). No longer are 
citations viewed as simple indicators of performance or quality.  Unlike early definitions of scientometrics that view the 
field as a quantitative method of evaluating the progress of science (Price 1978), sociologists, information scientists and 
scientometricians are embracing the interpretive and qualitative nature of citing behavior (Cronin 1998) and as a result 
avoid possible gross simplification and highly misleading conclusions from their use.   The different dimensions and 
conceptualizations of citations are listed in Table 1 along with major references and described in the following sub-
sections: 
 
Table 1: Dimensions of Citations 
Instrumental Theory  Garfield (1955), Weinstock  (1971) 
Normative Theory  Merton (1973), Kaplan (1965) 
Historiographical Theory  Garfield, Sher & Torpie (1964), 
Garfield (1963a) 
Sociological Theories  
- Social Network Theory Price (1965), Price (1963), Price 
(1961) 
- Evaluative Theories   Cole and Cole (1967), Hagstrom 
(1971) 
Cognitive Theory Cozzens (1981), Small (1978) 
Interpretive Theories  
- Linguistic and Hermeneutical Theory Cozzens (1989), Gilbert (1977) 
- Phenomenological Theory Cronin (1998) 
Semiotics and Symbolic Interactionist Theories  Cronin (2000) 
Theory of Contextual Mediator of Citations Bornmann and Daniel (2008) 
Instrumental Theory 
The instrumental theory of citation explains how citations are used to verify scientific data but does not explain why 
scientists cite at all and what they receive as a result of doing so.  This early understanding of the role of citations grew 
out of the need to retrieve and manage large volumes of scientific information.  Citations are viewed as tools for 
eliminating uncritical citations of fraudulent, incomplete, or obsolete data, and as a search tool for antecedent papers 
(Garfield 1955; Garfield 1964).  The citation index epitomizes this role of citations.  Unlike the subject index, the 
citation index is independent of the morphology of the concept; instead it utilizes the linkages between concepts to 
connect the work of scientists.  Without the citation index, it would be near impossible for authors to keep up with the 
number of studies in which their work is reviewed. 
Normative Theory 
Normative theory describes the surface behavior of citing but not everyday interaction and individual citing choices 
made by authors.  It explains the broad institutional justification why people cite in general, which is the imperative to 
communicate one’s findings as a contribution to common property while protecting “individual property rights” with 
respect to recognition and claims to priority.  The community of cited and citing authors are bound together socially by 
the set of rules that define the norm (Cozzens 1981).  The system is currently maintained in the form of institutional 
controls and scholarly ethical rules against plagiarism.  It is represented by aphorisms such as “giving credit where its 
due” and legally enforced in the form of “intellectual property.” Both the instrumental theory and the normative theory 
explain early justifications for citing as described by Garfield (1965) in Table 2. 
Historiographical Theory 
Historiographical theory combines the assumptions embedded in the normative theory and the instrumental theory and 
assumes that scientists will construct through the process of citing, the history of the science itself.  Further, it assumes 
that the documentation process actually mirrors the scientific process and hence “the compilation of bibliographies will 
be inseparable from writing the history of that field (Garfield 1970, p. 196). Combining the incidence of highly cited 
works (or “classics”) within a network of discoveries with the content of the field, scientometrics allows us to explain 
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how these discoveries are made. For example, in biochemistry, many of the classic publications that led to the discovery 
of insulin did not even mention the term “insulin.”  However, the phrase “internal secretions of the pancreas,” which 
was used by the scientists that discovered insulin described the same concept (Banting and Best 1922).  Other concepts 
that linked “diabetes mellitus” to pancreatic defect was known to scientists 30 years before insulin was invented 
(Garfield 1970) providing hitherto unknown insights into the process of scientific discovery. 
Table 2: Early Justifications for Citations 
1. Paying homage to pioneers 
2. Giving credit for related work (homage to peers) 
3. Identifying methodology, equipment, etc. 
4. Providing background reading 
5. Correcting one’s own work 
6. Correcting the work of others 
7. Criticizing previous work 
8. Substantiating claims 
9. Alerting to forthcoming work 
10. Providing leads to poorly disseminated, poorly 
indexed, or un-cited work 
11. Authenticating data and classes of fact—physical 
constants, etc. 
12. Identifying original publications in which an idea or 
concept was discussed. 
13. Identifying original publication or other work 
describing an eponymic concept or term as, e.g., 
Hodgkin’s Disease, Pareto’s Law, Friedel-Crafts 
Reaction, etc. 
14. Disclaiming work or ideas of others (negative 
claims) 
15. Disputing priority claims of others (negative 
homage) 
Sociological Theories  
Although the instrumental, normative and historiographical methods have met with many successes especially at the 
aggregate level, they do not explain micro-level behavior very well.  One reason lies in the sociological nature of these 
measures and the inherently social nature of the citing process itself.  Another reason is the primarily positivistic basis 
of their epistemology.  They assume that objective reality exists and can be measured, sampled and generalized 
independent of the observers and their instruments.  Based on this epistemology, any researcher that studies citations 
using the same pool of documents can be expected to reach the same conclusions.  Traces of this epistemology are 
maintained in different variants of sociological and cognitive theories.  To explain the more micro-level behavior of 
each scientist, several theories can be discerned. 
Social Network Theory 
An early application of social network theory is Price’s (1966) description of the “invisible college” among researchers, 
an informal but effective and potent mechanism for collaboration.  Invisible colleges solve a major logistical and 
communicational crisis by reducing the number of collaborators from the larger community of researchers to a smaller 
manageable size that is amenable to interpersonal communication.  The invisible college is an example of a social 
network element described in the general theory of social networks and explains why scientists collaborate and cite 
members of the same group.  Social network theory focuses on the emergence of identity, control and social group not 
as a result of static individual traits, but from the dynamic interactions taking place between members of the social 
group (White 1992).  Although social network theory was developed independently of scientometrics, scientometricians 
have taken an interest in the application of social network theories in scientometrics (Marion et al. 2005).  Early studies 
have found that authors of papers form social groups showing structural differences reflecting the timing and diffusion 
of their respective major research findings (Griffith and Mullins 1972; Mullins et al. 1977).  Wouters (1999) notes the 
intrusive nature of citations, stating that “A publishing author positions his text in a host of networks… [T]heir presence 
may even decide on the fate of the knowledge claims involved” (p. 10).  Based on social network theory, citations are 
increasingly being used as a means of measuring influence, performance and quality. 
Evaluative Theories (Research Evaluation) 
Clark (1957), Westbrook (1960) and Price (1963) propose measuring the quality of any scientific work by the amount of 
usage it attracts. This notion of the importance or significance of the publication is based on the qualitative assessment 
done by the total number of citing authors concerning the value and importance of the cited work. Price (1965) 
estimates that only 1 percent of papers are cited six times or more annually and concludes that papers cited four or more 
times a year can be considered “citation classics” and these works would find their way into becoming canons of the 
field.  Evidence show that number of honors conferred on authors correlates well with the number of citations they 
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receive (Cole and Cole 1967).  Hagstrom (1971) found a significant correlation between citation analysis and the 
subjective peer judgment employed in a 1964 American Council on Education study concerning the quality of science 
graduate departments of American universities. Currently at ISI, citation data are being used to study the relative impact 
of scientific journals (Journal Impact Factor), the impact and quality of the research of individuals and institutions.   
Cognitive Theory 
The sociological and evaluative theories point towards a cognitive aspect of citations that was overlooked by early 
scientometricians (Cozzens 1981) until it was highlighted by Small (1978) who brought their attention back to the 
content in the citation.  The cognitive perspective views citations as personal symbols of concepts and methods that 
authors use as a means of communicating with other members of their community.  Essentially, the citations become the 
sources of reference that authors use to provide meaning for their own work.  Some of these citations are “standard” 
symbols that have achieved consensus among the members of the community, while others may be private symbols for 
certain ideas the author wishes to promote.  This theory accounts for some of the selective citing as well as for the items 
seldom cited.  The method of co-citation analysis, which has been successful in linking authors and documents within 
specialty clusters or as signs of an emerging field, is developed from cognitive theory.  The patterns of co-citations 
within a certain period define the collective agreement of citing authors (author co-citation) or citing journals (journal 
co-citation) about a concept, subject matter or field.  Shifts in highly cited articles and journals are used to analyze the 
rate of intellectual change and process within a field.  Cognitive theory highlights the process of associating ideas, 
which is constantly undertaken by scientists.  The earlier example of the case of insulin highlights this cognitive 
activity.  Among the latest developments within cognitive theory in scientometrics is the merging of citation analysis 
and content analysis, which takes the form of “citation context analysis” (Cozzens 1985).  Essentially an extension of 
Small’s (1978) “citation as symbols” concept, citation context analysis extends the relevance of the citation into the 
context surrounding the citation and highlights the cognitive content that is being transformed as a result of citing 
behavior. 
Table 3: Normative versus Interpretive Views of Citations (Adapted from Law 1974) 
Normative Interpretive 
Citing is seen as rule-governed, performed as a result of 
fulfilling the role of a researcher 
Citing is seen as an interpretive process, performed as a 
result of an interpreted role (e.g. as a colleague, or as a 
critic) 
The goal for citing can be clearly explained by 
examining the role of the author and the standard rules 
The goal can only be known by understanding the 
intention of the citing author 
The role is a consistent link between a situation and the 
citing behavior 
The intention to cite is always inferred and thus 
tentative, and subject to change.  The citing author is 
thus engaged in the process of interpretation. 
The consistent link depends on the recognition of the 
situation by the author and the recognition of the author 
by audience (readers of the research) 
From the citing author’s point of view, a particular 
citation interacts with the underlying pattern in a 
mutually determining way, and the citing author imputes 
the underlying pattern from particular instances 
The consensus reach between the citing author and the 
audience is provided for by the fact that the citing author 
is socialized into a common culture (or paradigm) which 
provides symbols and meanings 
Cognitive consensus is not assumed as interaction is all 
about its negotiation.  It is necessary to understand the 
situation from the citing author’s point of view 
Interpretive Theories 
Scientists change the way they cite and incorporate knowledge into their work depending on the type of work (e.g. 
theoretical versus empirical work), and the type of field (Cozzens 1985; Small and Greenlee 1980).  Such findings 
allude to another dimension of citations—its interpretive dimension.  The interpretive and qualitative dimensions of the 
“science of science” distinguish interpretive theories from the traditional normative or functional view (Law 1974; Law 
and French 1974).  Authors essentially create meanings from the citations they include in their work and transform 
those meanings into their own work.  This process is coined by Gilbert (1976) as the “construction of knowledge 
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claims” (p. 285).  The differences between the normative view and the interpretive view are summarized in Table 3.  
Each row in the table contrasts how citations are viewed by each of the two perspectives. 
Linguistic and Hermeneutical Theory 
Linguistic and hermeneutical theory extends Small’s cognitive perspective.  As Cozzens (1989) puts it (p. 441): 
…the text is a bid for power, an attempt to place the author's ideas into a context that makes a 
difference for the audience. A citation is first and foremost a portion of a power-seeking text. 
Instead of being guided by stable rules, the process of citing is motivated by the need to persuade each other of the 
validity of one’s knowledge claims (Gilbert 1977).  Each citation is therefore a strategic move on behalf of the author in 
order to win the audience.  During the process of transforming a claim, the author constructs and deconstructs the text 
(Latour and Woolgar 1979), chooses elements that fit into the citing paper’s model, ignores those that don’t, and ends in 
a social construction that takes the final shape of the paper that is to be approved by the reviewers and audience.  Hence, 
the ones cited are more often those that fit the paper rather than of high quality (Cozzens 1989).  This theory explains 
why some papers are cited in a disparaging way or why others, which are seemingly unrelated (“perfunctory”), are cited 
only for the purpose of basking in their glory (Gilbert 1977).  
One important aspect of hermeneutical theory is the relation between the whole and its parts. The citing author is 
therefore is not viewed as a value-free conduit of knowledge, but a starting point for understanding the text.  The citing 
author therefore becomes an instrument of understanding of the cited text and the task of the researcher is to uncover 
“true prejudices, by which we understand, from the false ones by which we misunderstand” (Gadamer 1976, p. 124). 
Phenomenological Theory 
Phenomenological theory, seldom touched on by scientometricians, takes the discussion away from linguistics back to 
the cognitive realm and studies the author’s consciousness and the author’s intersubjectivity (Brooks 1985; Brooks 
1986).  It touches on the process of “sense-making” by scientists in constructing knowledge claims and their interaction 
with other scientists in the form of citations.  Phenomemological theory suggests interrogating the author, contradicting 
traditional views of citation analysis, which prides itself in its unobtrusiveness. 
Semiotics and Symbolic Interactionist Theories 
Semiotics and symbolic interactionism focus on the role of the symbols and how people create meaning from them. 
They are relevant to scientometrics as the citing author assigns meanings to citations in the sense of their semantics, its 
syntactics, and its pragmatics. Knowledge claims selected by the citing author are interpreted not in terms the citing 
author’s work.  As Wouters (1999) notes “[S]emiotically, the citing text is the referent of the citation” (p. 11).  The ones 
that don’t correspond to the citing author’s model are considered erroneous or are ignored.  
Contextual Mediator Theory 
In addition to the underlying theories that motivate citation behavior, the occurrences of citations are also impacted by 
contextual variables.  These variables, which we will call contextual mediators have little to do with conventions of 
scholarly publishing but factors into citing behavior.  They include: (1) Time dependent factors—more recent citations 
are likely to appear compared to older citations, (2) field-dependent factors—fields that have lesser publications may 
expect to see lesser citations, (3) journal-dependent factors—the frequency of publication of journal containing related 
articles, journal accessibility may influence probability of citations, (4) article-dependent factors—number of co-
authors, length of articles, and (5) author/reader-dependent factors—language of the article, gender, physical availability 
of the publication.  For example, freely available ones may provide easier citing opportunities. 
A Framework for Scientometrics 
All these theories are organized into a framework shown in Figure 1.  Citations stand at the intersection of two systems, 
a cognitive system, and a sociological system (Cozzens 1989; Cronin 1998; Leydesdorff and Amsterdamska 1990), both 
working at the same time.  Quantitative and qualitative factors are present in both systems, and each system can be seen 
to account for some of the behavioral patterns observed with citations.  The arrows in Figure 1 indicate that these 
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dimensions intertwine in often indiscernible ways.  An author may cite for cognitive reasons (e.g. recognizing an 
integral concept in a discovery) and as a result impact the significance of both the cited and citing works. At the same 
time, the citing author may strategically choose certain citations in order to persuade a target audience. 
 Citing Author Citing Text 
Cited Author Sociological 
Professional relation 
Normative (Evaluation of performance, 
reputation and recognition) 
Persuasive 
Social networks and identity 
 
 
Sociological and Cognitive 
Historiographical Theory (nodal authors in the 
process of discovery) 
Normative (Give credit where due) 
 
Cited Text  
 
Sociological and Cognitive 
Historiographical (discoveries in the 
history of science) 
Evaluative theories (Significance, 
quality and influence) 
Interpretive theories (social 
construction) 
Linguistic and hermeneutical theories  
Phenomenological theory 
 
 
Cognitive 
Instrumental Theory 
Social constructivism 
Rhetorical 
Historiographical (Core of the field and exemplar 
citing) 
Positional 
Paradigmatic/Mapping 
Semiotics and symbolic interactionism 
Figure 1: Framework of Citation Theories.  Adapted from Leydesdorff (1987) and Cronin (1998) 
Scientometrics in IS 
After Keen’s (1980) exhortation for the IS field to find a cumulative tradition, many IS authors took up the challenge to 
evaluate the progress of the IS field, and scientometric methods were employed. Most studies (Cheon et al. 1992; 
Culnan and Swanson 1986) found modest progress towards cumulative tradition.  In 2002, based on the IS field’s 
developed research tradition thus far, distinct subject matter and mature scholarly communication network, Baskerville 
and Myers (2002) concluded that the IS field was ready to become a reference discipline in its own right.  Although 
several authors agreed with their assertions (Grover et al. 2006b; Katerattanakul et al. 2006), others did not (Nerur et al. 
2006; Nerur et al. 2005; Schauer 2007; Wade et al. 2006b).  One notable disagreement was between Grover et al. 
(2006b) and Wade et al. (2006a).  Despite using the same methods and essentially the same pool of articles, reached two 
completely different conclusions about the progress of the IS field (Straub 2006).  In the following sections, the citation 
theories summarized earlier will be used to explain these discrepancies. 
Disproportionate Number of Author and Journal-Ranking Studies 
Table 6 (see Appendix) shows 67 research evaluation studies in the IS field.  Nearly half (29) are concerned with 
journal ranking, thirteen are concerned with author ranking and ten with institutional ranking.   These studies allow for 
evaluating research productivity for promotional and tenure considerations (Dennis et al. 2006; Lewis et al. 2007), 
highlighting channels of high-quality research, encouraging journal editors to improve journal quality and assisting 
libraries in allocating budgets (Lowry et al. 2004).  Periodically, such studies need to be repeated, at least to keep track 
of the increasing number of new journals published on IS.  However, Long et al., (2009) and Truex et al., (2009) are 
critical of these simplistic measures of author and journal ranking studies and call for a more sophisticated metrics that 
contribute to a theoretical understanding of scholarly assessment and development of literature streams.  A 
disproportionately large number of these journal-ranking studies distract limited research resources of the field from 
other useful scientometric-type studies.  The nature of journal ranking studies, based primarily on instrumental and 
normative theories, limits the usefulness of their results to informational and communicational roles. 
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The potential for undertaking studies in other areas of scientometrics is demonstrated by the ten studies based on 
historiographical theory, nine studies that are based on cognitive theory, and six studies based on sociological theories. 
We’ve chosen nine studies that apply cognitive, sociological and historiographical theories for analysis (see Table 4).  
Most of these studies were published either during the early period when the field had few IS-specific journals, or more 
recently, when the number of IS-specific journals had increased.  Regrettably, the middle years (the 1990s and early 
2000) produced very few substantive works. 
Applications of Cognitive Theory 
Cognitive theory in scientometrics focuses on the content behind the citation.  Applying cognitive theory, and viewing 
citations as symbols representing different fields, Hamilton and Ives (1982) assess cross-disciplinary reference patterns 
and conclude that computer science, management and management science were increasing in their importance as 
reference disciplines for IS.  Culnan and Swanson (1986) use citations in context as symbols to represent either points 
of work or points of references.  Based on reference counts representing either points of work or points of reference, 
they measure the amount of convergence between the two points.  The convergence is viewed as a measure of 
consolidation within the IS field.  Using co-citation analysis, a technique from the cognitive theory, Culnan (1986; 
1987) mapped the specialty areas in the IS field. 
Unlike early scientometric studies in the natural sciences, the diverse content in the IS field adds a level of complexity 
not present in clear-cut natural science-related studies.  Scientometric studies in IS have had to make subjective choices 
as to which articles are considered “IS” and which are “not-IS” in order to determine the starting pool for scientometric 
analysis.  The IS field is particularly prone to such classificatory issues by virtue of its diversity (Benbasat and Weber 
1996; Robey 1996). A good example of content diversity affecting the results of research is the case of Communications 
of the ACM (CACM), a journal that has been consistently ranked in the top five IS journals by most journal ranking 
studies (Lowry et al. 2004; Mylonopoulos and Theoharakis 2001; Rainer and Miller 2005).  Culnan and Swanson 
(1986) and Cheon et al., (1992) rely on CACM to represent the computer science field in testing the hypothesis that the 
foundations of IS, assumed to be Management Science, Organization Science and Computer Science, were converging 
and moving in the direction of the IS field.  They both find an increase in the number of non-IS journals not only 
viewing the IS field as a distinct field, but actually referencing IS journals. Their analysis depended on classifying 
CACM as non-IS, even when an IS citing article cited an IS article in CACM. 
Similar cognitive issues featured prominently in the following more recent scientometric studies.  Katerattanakul et al., 
(2006) analyze 4,668 citations to 1,120 articles from six journals, MIS Quarterly, Information Systems Research, 
Communications of the ACM, Information Systems Journal, European Journal of Information Systems and Information 
& Management. The 586 citing journals from 15 major disciplines are cross-referenced with the cited journals from the 
same set.  The authors suggest that because the six “IS” journals receive 56% of the citations from other disciplines 
other than IS, the IS field has become a reference discipline.  In this study, CACM is assumed to be exclusively an IS 
journal.  Because CACM receive more than half of the total number of citations of all the journals, the results of the 
citation analysis are skewed.  Additionally, without a breakdown of how the citing journals are categorized into subject 
categories, an IEEE Software Engineering journal, considered an “MIS journal,” placed in the “Engineering” category 
will inflate the number of non-CS or non-MIS journals.  If the results are adjusted for these multidisciplinary journals 
the conclusion that IS has become a reference discipline may need to be revisited.  The same cognitive issues can be 
found in the case of Grover et al., (2006b) and Wade et al., (2006b) who came to different conclusions regarding 
whether or not IS has become a reference discipline. Grover et al., (2006b) conclude that the IS field is increasingly 
contributing to other mature disciplines, especially economics and marketing, whereas Wade et al., (2006b), even by 
classifying CACM as an IS journal, reached the conclusion that IS only had a modest impact on other fields. 
Application of Sociological Theories 
In Table 4, the application of sociological theories is limited to the measurement of influence, specifically the influence 
of the IS field over other fields.  The sociological processes impact the sequence of scientific developments and may be 
accompanied by discernible changes in social relationships.  The sociological perspective of scientometrics in IS 
revolves mostly around the influence of journal over other journals as measured by their citation patterns and this 
inferred relationship is often extended to the level of the discipline. Citation counts tied to journal titles can only 
measure relationships and influence between different journals and may not be representative of the relationships 
between different fields of study.  The sociological perspective of scientometric research in IS is therefore limited in 
their ability to infer any conclusions concerning the sociology of knowledge of IS. 
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Table 4: Major Scientometric Research in IS 
Article and Journal Basket Investigated Application of Cognitive Theory Application of Historiographical 
Theories 
Application of 
Sociological Theories 
Hamilton and Ives (1982) 
CACM, Comp Surv., IBM Sys J., T. Database Sys, Dec. Sci, 
Mgmt Sci, Acct Review, J. of Acct, Acad of Mgmt J., Acad of 
Mgmt Rev, HBR, SMR 
Types of publications references 
Cross-disciplinary reference 
patterns 
 
Average references per article 
Within field self-referencing 
Elapse time between citing and 
cited publication dates (Immediacy 
effect) 
 
 
Culnan and Swanson (1986) 
CACM, Mgmt Sci, Acad of Mgmt J., Acad of Mgmt Rev., 
Admin Sci Qtr 
Identification of work points and 
reference points based on 
reference counts 
Evaluate maturity of the IS field Evaluate disciplinary 
influence 
Culnan (1986) 
Authors from the same journal basket as (Hamilton and Ives 
1982) 
Identification of specialty clusters 
based on co-citation analysis 
 Evaluate disciplinary 
influence 
Culnan (1987) 
Authors from the same journal basket as Hamilton and Ives 
(1982) and the authors indexed in Davis and Olson (1984) 
Identification of specialty clusters 
based on co-citation analysis 
 Evaluate disciplinary 
influence 
Walstrom and Leonard (2000) 
IS publications from 1985-1995 
 Identification of citation classics  
Nerur et al. (2005) 
Compares 10 IS-specific journals with 17 non-IS specific journals 
 Measures progress through the 
dissemination of knowledge 
Identify most 
influential journal 
Katerattanakul et al. (2006) 
CACM 
  Identify reference 
disciplines 
Nerur et al.(2006) 
Compares 10 IS-specific journals with 17 non-IS specific journals 
  Identify reference 
disciplines 
Grover et al. (2006b) 
IS-specific: MISQ, JMIS, ISR, Non-IS Specific: Mgmt Sci, Dec 
Sci, 3 Mgmt Journals, ACM Computing Surveys, ACM TOIS, 3 
Econ, 3 Marketing  
Identification of work points and 
reference points based on 
reference counts 
 Identify reference 
disciplines 
Wade et al. (2006b) 
IS-specific: MISQ, ISR, CACM, JMIS, Non-IS Specific: 4 Acct, 
5 Econ, 3 Entrepreneurship,  Journal of Business Ethics, 3 
Finance journals, 3 General Mgmt , 2 Int Bus, 3 Marketing,  2 
Mgmt Sci, 4 Mgmt Review, 2 Mgmtt Strategy, Journal of 
Operations Management, 4 Organizational Behavior journals 
  Identify reference 
disciplines 
Social network theory 
to measure IS 
contribution to other 
disciplines 
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Based on the citation patterns between journals Katerattanakul et al., (2006) and Grover et al., (2006a; 2006b) conclude 
that the IS field is becoming more influential over other disciplines.  Using essentially the same technique, Nerur et al. 
(2006; 2005) and Wade et al. (2006a; 2006b) reached the opposite conclusion.  Sociological theories explain the 
discrepancies demonstrated by these studies.  For example, Grover et al., (2006b) reach different conclusions from 
Wade et al., (2006b) because Grover et al., (2006b) assumed a social hierarchy of reference disciplines limited to allied-
organizational science fields such as management and allied-computing fields such as computer science and 
engineering.  Instead, Wade et al., (2006b) draw from a larger social hierarchy of reference disciplines and base their 
work on sociological theories such as social network theory.  Consequently, Grover et al.’s (2006b) results are valid 
within the constellation of allied-organizational sciences and allied-computing fields.  The high impact factor enjoyed 
by the MIS Quarterly journal within allied-computing fields of 4.978 during the time frame of the two studies, as 
compared to 1.669 for Management Science supports this conclusion.  However, outside of the Grover et al.’s (2006b) 
social hierarchy of reference disciplines, the impact of IS is still very modest as was found by Wade et al., (2006b). 
In another study, Nerur et al. (2005) analyze how IS journals fare in comparison with their other business and 
management counterparts.  A cluster analysis of 27 business journals, which included MIS Quarterly, Information 
Systems Research and Journal of Management Information Systems find these three journals at the bottom of the list of 
journals playing the role of “knowledge sources.”  In other words, journals such as American Economic Review, 
Econometrica, Accounting Review and Administrative Science Quarterly enjoy the status of being referent journals 
while computing journals tend to be lower in the hierarchy. 
An Agenda for Scientometric Research in IS 
From the above analysis, it is clear that the IS field has not seriously engaged scientometric theory to its fullest 
potential.  The majority of research evaluation studies depend on publication numbers, which have been shown to be 
unreliable as a measure of research quality (Price 1963).  Few scientometric studies focus on the cognitive and 
evaluative perspectives. Table 5 suggest opportunities for future scientometric research in IS, specifically those that 
contribute to developing the field’s conceptual foundations. 
Table 5: Opportunities for Scientometric Research in IS 
Scientometric theory Research Opportunity 
Instrumental Theory Develop a “standard” IS nomenclature and describe homonyms 
and jargon 
Normative Theory Identify field norms for community and journal citation 
practices 
Historiographical Theory Identify core concepts, borrowed and endogenous theories and 
discoveries 
Social Network Theory Address identities, hierarchies, collaboration and diffusion of 
community members and ideas 
Cognitive Theory Identify research fronts, association of ideas and how IS 
knowledge is transformed from other disciplines and within the 
IS field itself 
Evaluative Theory Analyze the quality of research and their relevance 
Interpretive Theory Uncover the social construction of knowledge in IS 
Linguistic and Hermeneutical Theory Examine the negotiation processes and persuasion among IS 
scholars and researchers 
Phenomenological Theory Analyze “sense-making” during conceptual development 
Semiotics and Symbolic Interactionist Theory Examine the semantics, syntactics and pragmatics of citations in 
IS research 
 Engaging Scientometric Theories 
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Instrumental Theory 
Based on instrumental theory, we suggest that studies of the evolution of scientific and academic terms as they are 
applied in both practice and in academia may be useful at this point.  Due to its multidisciplinary nature, the IS field is 
well positioned for undertaking this enormous task.  A better understanding of how scientific and unscientific terms are 
used in the field would not only be useful for the general allied computing professions, but would offer a credible 
starting point for the development of a stable foundation.  Efforts along this line are known in Chemistry (Marshakova-
Shaikevich 2001) and molecular biology (Roche et al. 2010). 
Normative Theory 
Based on normative theory, we suggest studies of citing behaviors of IS authors in relation to accepted norms that judge 
their work on “scientific” and not personal, social or institutional grounds.  Such studies would highlight citing 
behaviors such as self-citing practices and artificially inflating citation figures (see for example, Hansen et al. (2006)). 
Historiographical Theory 
In IS, we are aware only of (Farhoomand and Drury 1999), who undertook a historiographical study and deployed 
content analysis.  In other fields, Garfield (1964) examined the discovery of DNA and discovered seventeen authors 
who contributed to the discovery but were never credited in historical documents.  In IS, similar studies that identify 
core concepts, describe how theories are adapted into the field, and initiate the constitution of endogenous concepts and 
theories contribute to the cognitive legitimacy and sense of identity of the field. 
Social Network Theory 
The IS field has only recently started exploring social network theory (Boland et al. 2006).  Wade et al.’s (2006b) 
scientometric application of social network theory to analyze the influence of the IS towards other fields demonstrates 
the great potential it holds for the field.  Other opportunities for social network theory in scientometrics include the 
study of influential clusters of research work or “invisible colleges,” interaction and flow of knowledge between these 
different clusters, the diffusion of IS knowledge to other disciplines, and the formation of identities and sub-fields 
within the IS field (Marion et al. 2003).  
Evaluative Theory 
In IS, the questions of the “impact,” “relevance,” “importance” or “value” of research are multifaceted and complex. 
Recently, Loebbecke et al., (2007) points to low average number of citations per paper in the IS field.  The statistics in 
that study about the “importance” of IS research to others was sobering and demands more attention from the field. 
Such studies have shown to be the most robust and reliable even if they measure only part of the overall construct.  Any 
future study that pay attention the breadth of the IS field and not only focus on the top publication outlets would likely 
help the development of the field as a whole. 
Cognitive Theory 
The depth of scientometric studies in IS based on cognitive theory show great potential.  Whereas Hamilton and Ives 
(1982, p. 73-74) claim computer science as a major referent discipline, Culnan and Swanson (1986) and Eom and Farris 
(1996) conclude that IS relies heavily on management and the organization science disciplines rather than technical 
topics.  The reality probably lies somewhere in between.  Scientometric studies based on cognitive theory offers the 
potential of untangling how IS knowledge is transformed from other disciplines into the IS body of knowledge and 
become recognized as such.  At the same time, cognitive theory analyzes the emergence of novel ideas in IS as a result 
of the association of different research fronts in the field, therefore providing evidence for conceptual formation. 
Interpretive Theories 
So far, very few studies have been undertaken under the broad umbrella of interpretative theories.  Previous research 
that produced puzzling results may benefit from taking an interpretive perspective.  For example, the high proportion of 
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so-called “perfunctory” (Hansen et al. 2006) citations of Markus’s (1983) classic “Power, Politics, and MIS 
Implementation” may really not be perfunctory after all.  To the citing author, these citations perform crucial persuasive 
functions as part of the strategy of the authors to win over their audience.   They beg for questions concerning the 
motivations behind them.  How widespread is the use of citations as merely rhetorical tools for IS authors in persuading 
their audience to accept their arguments?  How much of the arguments and evidence presented in IS research is 
fundamentally conceptual and theoretical as opposed to persuasive?  If the motivations surrounding these citations lean 
more towards the persuasive side, how can they be brought back to theoretical and conceptual content?  These questions 
carry crucial implications for the future progress of the IS field and its relevance to other disciplines. 
Summary 
This paper begins by highlighting the lack of attention given to scientometric studies in the IS field. It provides a 
summary of the origins and underlying theories of scientometrics, specifically to shed light on the virtually untouched 
landscape available to IS.  It offers an analysis of selected scientometric studies in IS to show that previous efforts leave 
significant room for complementary studies. Finally, it proposes future potential studies based on different theoretical 
bases that would each enhance the ongoing efforts towards conceptual and theoretical development, and progress in the 
field. 
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Appendix 
Table 6: Research Evaluation Studies in IS 
Publication Goal Method Technique Application of theory IS journals/Other 
journals 
1. Hamilton and Ives (1980) 
2. Hamilton and Ives (1983) 
Journal 
ranking/stratification 
Peer review, 
Scientometrics 
Literature review, 
citation counts 
Instrumental, evaluative 
theories (influence and 
perceived contribution) 
5/37  
 
3. Hamilton and Ives (1982) Measure knowledge 
utilization 
Scientometrics No of references per 
article, citation counts 
Historiographical theory 
Cognitive theory 
3/15  
4. Vogel and Wetherbe (1984) Journal Ranking, 
Institutional ranking, 
Research strategy 
Scientometrics Publication Count Evaluative theories 
(informational) 
Same journal list as 
Hamilton  & Ives 
(1983) 
5. Culnan (1986) Uncover underlying 
intellectual structures 
Scientometrics Co-citation analysis Historiographical theory 
Cognitive theory 
47 highly-cited 
authors  
6. Culnan and Swanson (1986) Impact of IS works on 
reference disciplines 
Scientometrics References count Historiographical theory 
Cognitive theory 
2/7 (MIS Quarterly 
and ICIS Proceedings) 
7. Shim and English (1987) Institutional ranking Scientometrics Publication count N/A 2/5 
8. Doke and Luke (1987) Journal ranking Peer review Literature review N/A  
9. Culnan (1987) Uncover underlying 
intellectual structures 
Scientometrics Co-citation analysis Historiographical theory 
Cognitive theory 
Authors from 
Hamilton & Ives 
(1982) and Davis & 
Olson (1985) 
10. Farhoomand (1987) Measure progress based 
on research strategies 
Content analysis  N/A 3/6  
11. Koong and Weistroffer 
(1989) 
Journal ranking Peer review Literature review N/A  
12. Jackson and Nath (1989) Author ranking Scientometrics Publication count N/A  
13. Remus (1989) Author ranking Scientometrics Publication count N/A  
14. Eom and Lee (1990) Institutional ranking of 
DSS research 
Scientometrics Citation count Evaluative No specified list of 
journals 
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15. Gillenson and Stutz (1991) Journal ranking Peer review Opinion survey N/A  
16. Nath and Jackson (1991) Author ranking Scientometrics Publication count N/A  
17. Remus (1991) Author ranking Scientometrics Publication count N/A  
18. Shim et al. (1991) Journal ranking, Author 
ranking 
Scientometrics Publication count N/A  
19. Cheon et al. (1992) Impact of IS works on 
reference disciplines 
Scientometrics References count Historiographical theory 
Cognitive theory 
3/24 
20. Lending and Wetherbe 
(1992) 
Journal, institutional 
rank & research method 
Scientometrics Publication count N/A 4/13 
21. Cheon et al. (1993) Measure progress based 
on research strategies 
Content analysis  N/A 3/6 
22. Cooper et al. (1993) Journal ranking Scientometrics Citation count Evaluative  
23. Eom and Lee (1993) Institutional ranking of 
DSS research 
Scientometrics Citation count Evaluative No specified list of 
journals 
24. Eom et al. (1993) Intellectual structure of 
DSS 
Scientometrics Co-citation analysis Historiographical theory, 
Cognitive theory 
No specified list of 
journals 
25. Eom  (1994) Institutional ranking Scientometrics Citation count Evaluative No specified list of 
journals 
26. Holsapple et al. (1993) Journal ranking Scientometrics Citation count Evaluative 3/5 
27. Holsapple et al. (1994b) Journal ranking, 
Intellectual structure 
Scientometrics Citation count Evaluative 3/5 
28. Holsapple et al. (1994a) Journal ranking Scientometrics Citation count Evaluative 3/5 
29. Nord and Nord (1995) Journal Ranking Scientometrics Peer review, citation 
analysis 
Evaluative 9/35 
30. Trower (1995) Author ranking Scientometrics Publication count N/A  
31. Walstrom et al. (1995) Journal ranking Peer review Expert opinion N/A 8/27 
32. Eom and Farris (1996) Contribution of 
organizational science 
Scientometrics Co-citation analysis Historiographical theory, 
cognitive theory 
No specified list of 
journals 
33. Eom (1996) Intellectual structure of 
DSS 
Scientometrics Co-citation analysis Historiographical theory, 
cognitive theory 
No specified list of 
journals 
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34. Hardgrave and Walstrom 
(1997) 
Journal ranking Peer review Expert opinion N/A 8/53 
35. Im et al. (1998) Author and institutional 
ranking 
Scientometrics Publication count N/A 3/6 
36. Lee et al. (1999) Evolution of research 
themes 
Content analysis Literature review N/A ¾ 
37. Farhoomand and Drury 
(1999) 
Evolution of research 
strategy and themes 
Content analysis Literature review N/A 7/9 
38. Walczak (1999) Journal ranking Peer review Opinion survey N/A  
39. Whitman et al. (1999) Journal ranking Peer review Opinion survey N/A  
40. Claver et al. (2000) Author ranking Scientometrics Publication count N/A 2/2 
41. Walstrom and Leonard 
(2000) 
Identify classic IS 
articles 
Scientometrics Citation count Historiographical theory 5/9  
42. Athey and Plotnicki (2000) Journal, author and 
institutional ranking 
Scientometrics Publication count N/A 4/10 
43. Mylonopoulos and 
Theoharakis (2001) 
Journal ranking Peer review Opinion survey N/A  
44. Walstrom and Hardgrave 
(2001) 
Journal ranking Peer review Expert opinion N/A  
45. Chua et al. (2002) Journal ranking, Author 
ranking 
Scientometrics Publication count N/A 15/58 
46. Katerattanakul et al. (2003) Journal ranking Scientometrics Citation count Evaluative 10/27 
47. Katerattanakul and Han 
(2003) 
Journal relationship Scientometrics Citation count Sociological  
48. Peffers and Tang (2003) Journal Ranking, 
Research characteristics 
Peer review Opinion survey N/A  
49. Lowry et al. (2004) Journal ranking Peer review Opinion survey N/A  
50. Barnes  (2005) Journal ranking Scientometrics Journal impact factor Evaluative 13/23 
51. Huang and Hsu (2005) Journal, author and 
Institution ranking 
Scientometrics Publication count N/A 5/12 
52. Nerur et al. (2005) Source or storer of Scientometrics Citation count Historiographical and 12/27 
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knowledge sociological (influence) 
53. Rainer and Miller (2005) Composite journal 
ranking 
Composite 
scoring 
Various N/A 29/50 
54. Chan et al. (2006) Journal ranking Scientometrics Citation count N/A ICIS conference 
papers 
55. Nerur et al. (2006) IS as reference 
discipline 
Scientometrics Citation count Sociological (influence) MIS journals 
referenced by non-
MIS journals 
56. Wade et al. (2006b) IS as reference 
discipline 
Scientometrics Citation count Sociological (influence) Compared major MIS 
journals referenced 
57. Grover et al. (2006b) IS as reference 
discipline 
Scientometrics Citation count Cognitive theory, 
sociological (influence) 
Compared major MIS 
journals referenced 
58. Katerattanakul et al. (2006) IS as reference 
discipline 
Scientometrics Citation count Sociological (influence) 5/6 
59. Gallivan and Benbunan-Fich 
(2007) 
Author ranking, journal 
to journal relationship 
Scientometrics Publication count N/A 10/12 
60. Lewis et al. (2007) IS research evaluation 
studies 
Validity tests Meta-analysis N/A  
61. Whitley and Galliers (2007) Identify IS classics  Scientometrics Citation count Evaluative ECIS papers 
62. Holsapple  (2008) Journal ranking Scientometrics Publication count N/A  
63. Willcocks et al. (2008) Journal ranking Peer review Expert opinion N/A  
64. Khalifa and Ning (2008) Institution ranking Scientometrics Journal impact factor 
 
Evaluative 13/25 
65. Holsapple (2009) Journal ranking Scientometrics Publication count N/A  
66. Truex et al. (2009) Author ranking Scientometrics Hirsch index Evaluative  
67. Long et al. (2009) Author ranking Scientometrics    
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